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sedation, the undergraduate curriculum is
expected to provide a thorough introduc-
tion to the subject.4
The UK General Dental Council recom-
mends that undergraduate dental students
should: 
• Have a sound knowledge of the basic sci-
ences relevant to sedation
• Be capable of selecting suitable cases for
pharmacological sedation
• Have practical experience in the adminis-
tration of inhalational and intravenous
sedation and 
• Have practical experience of operating
on sedated patients.4
Other educational bodies have also made
recommendations on undergraduate seda-
tion education. The Joint Dental Faculties of
the Royal College of Surgeons of England5
and the UK Department of Health6 both
highlighted a perceived deficiency in under-
graduate sedation training and made appro-
priate proposals. These official statements,
guidelines and recommendations form the
benchmark against which the quality of
sedation care and teaching must be judged.
To date there has been no published data,
which describes the quantity and quality of
undergraduate sedation education under-
taken at individual dental schools in the UK
Historically the practice of dentistry hashad a powerful association with pain
and anxiety. Negative perceptions about the
speciality still persist despite modern
advances in methods of analgesia and anxi-
olysis. In the last UK adult dental health 
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Aim To assess and compare, for the first time, the quantity and quality of dental
undergraduate teaching in conscious sedation in the dental schools of the UK and
Ireland. This was achieved using a prospective, questionnaire-based survey.
Methods Questionnaires were designed to collect information about undergraduate
sedation education from teaching staff and final year dental undergraduates at the 16
dental schools in the UK and Ireland. Staff questionnaires were distributed to a nomi-
nated sedation teacher at each dental school and sought details of didactic and clinical
sedation teaching methods, plus the quantity and perceived quality of sedation teach-
ing. Student questionnaires were distributed to 5th year dental students and enquired
about the quantity and quality of clinical sedation teaching received. The survey was
undertaken during May-June 1998. 
Results Thirteen dental schools returned staff questionnaires (81%). Seven also pro-
vided a student response (44%). The proportion of final year students within the 7
schools who returned completed questionnaires was 38%. Sedation teaching was
undertaken primarily by oral surgery and paediatric dental departments. Three
schools also utilised anaesthetic departments and 2 schools had dedicated dental seda-
tion departments. All but 2 schools provided didactic teaching on sedation (mean: 4.2
lectures, 1.8 seminars). Of the 7 schools which returned staff and student question-
naires, all provided some clinical training using inhalational and intravenous demon-
stration cases (mean 5.1 and 4.4 cases, per student, respectively). All but one school
provided hands-on inhalational sedation experience (mean 2.6 cases per student) but
only two schools provided any hands-on intravenous sedation experience. The quanti-
ty of hands-on experience was greater at the two dental schools with dedicated dental
sedation departments. Across the schools students rated the overall quality of sedation
teaching at average or above, but most staff graded the overall quality of teaching at
below average.
Conclusion Dental undergraduate sedation teaching shows considerable variation
across the dental schools surveyed. At most schools students gained little or no hands-
on experience in sedation, especially in intravenous techniques. The undergraduate
foundation for sedation education must improve if conscious sedation is to become
the principal alternative to general anaesthesia in dental practice.
survey over 45% of the adult population
claimed that fear was a major barrier to den-
tal care.1 As a result many anxious or phobic
dental patients require the support of phar-
macological methods of sedation to enable
them to undergo routine dental treatment.2
The use of conscious sedation is becom-
ing increasingly important as a safe and
effective method of anxiolysis for use by
dental practitioners.3 Education of dentists
in the use of conscious sedation is under-
taken at both undergraduate and postgrad-
uate levels. Although postgraduate training
is mandatory before a dentist can practice
In brief
 The quantity and quality of
undergraduate sedation teaching
varies considerably across the UK
and Irish dental schools.
 Students at most dental schools are
failing to receive adequate hands-on
sedation experience, especially in
intravenous techniques.
 Undergraduate sedation training
must improve if conscious sedation is
to become the principle alternative
to GA in dental practice.
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and Ireland. Limited information is avail-
able from the report of the General Dental
Council visitation to the UK dental
schools,7 a survey undertaken on behalf of
the Poswillo working party6 and anecdotal
communications from individual teachers,
all of which suggest that there is consider-
able variability in undergraduate sedation
teaching across the UK and Ireland. A
national survey commissioned by the UK
Department of Health which addressed
how undergraduate education prepared
new graduates for their first year of general
practice revealed that new graduates felt
inadequately prepared in the field of seda-
tion (in addition to other subjects).8 This
survey gave a good indication of general
inadequacies in the educational process but
due to its broad scope could offer no spe-
cific information about problems or solu-
tions.
The aim of this study was to assess and
compare the quantity and quality of educa-
tion in conscious sedation provided at each
of the dental schools in the UK and Ireland.
The objective was to obtain accurate data,
based on information gained from both
teachers and students, upon which recom-
mendations could be made about future
dental undergraduate sedation education. 
Materials and Methods
The study was designed as a prospective,
questionnaire-based survey. The survey
was undertaken during May-June 1998.
Questionnaire design
Two questionnaires were designed. The first
sought to obtain information from mem-
bers of staff responsible for teaching seda-
tion. The second was targeted at 5th year
students who were just about to sit their
final examinations. The questionnaires
were designed to ensure brevity and ease of
completion.
i. Staff Questionnaire
This questionnaire targeted the quantity of
both didactic and clinical teaching and
sought an overall assessment of teaching
quality. The questions are summarised as
follows: 
• Which dental school do you represent? 
the completed questionnaires. 
Data analysis
Data from the returned questionnaire were
entered onto an Excel spreadsheet. Quanti-
tative analyses were confined to simple
summation of variables and estimation of
means for each variable. As there were a
number of student responses from each
school a mean response (expressed to the
nearest whole number) was calculated for
each question. This was considered suffi-
cient to allow an overall comparison of data
between different dental schools and a
comparison between staff and student
responses within a single dental school.
Detailed statistical analysis would have
been unjustified in view of the subjective
nature of much of the information. 
Results
Of the 16 dental schools surveyed, com-
pleted staff questionnaires were received
from 13, giving a response rate of 81%
(Table 1). Completed student question-
naires were received from seven schools
(44%). The number of individual students
from each school who responded ranged
from 23-80% of the number of final years in
the respective school. One hundred and
seventy-three student responses were
received, out of a total of 455 final year stu-
dents at the 7 schools, giving a overall stu-
dent response rate of 38%. Three schools
failed to provide any response (staff or stu-
dent), despite active follow-up.
The departments which contribute to
sedation teaching at each dental school, are
shown in Table 2. Only two schools (J and
R) have dedicated departments of dental
sedation. Most other schools utilised a com-
bination of oral surgery and paediatric den-
tal departments. Four also used restorative
departments to share this role. At two
schools (A and K) sedation is taught exclu-
sively by the oral surgery departments.
Three schools (E, H and L) used their anaes-
thetic departments, in addition to dental
departments, for the teaching of sedation. 
The quantity of didactic sedation teach-
ing, using lectures and seminars, in each
dental school is shown in Figure 1. This
data is based on responses from staff 
• Which departments in your institution
undertake sedation teaching?
• What form does the sedation teaching
take? 
• Specify numbers of lectures and seminars
on sedation. 
• Specify how many demonstration and
hands-on, inhalational and intravenous
sedation cases each student is expected to
observe and undertake.
• How would you rate the adequacy of
sedation teaching in your dental school?
(5 = very satisfactory, 4 = satisfactory, 3 =
average, 2 = unsatisfactory, 1 = very
unsatisfactory)
• Do you have any other comments on
undergraduate sedation teaching?
ii. Final Year Student Questionnaire
This questionnaire primarily addressed the
quantity and quality of clinical teaching.
Similar questions to those on the staff ques-
tionnaire were used to allow comparison
with staff responses. The questions are
summarised as follows:
• Which dental school do you attend?
• How many demonstrations and hands-
on, inhalational and intravenous seda-
tion cases have you observed, and
performed, during your undergraduate
course? 
• How would you rate the adequacy of
sedation teaching which you have
received? (5 = very satisfactory, 4 = satis-
factory, 3 = average, 2 = unsatisfactory, 1
= very unsatisfactory).
• Do you have any other comments about
the sedation teaching?
Questionnaire Distribution
Staff and student questionnaires were sup-
plied to a single staff representative of each
of the 14 UK dental schools and the 2 Irish
dental schools. The member of staff
selected from each dental school was that
school's nominated representative on the
Dental Sedation Teachers Group. An enve-
lope containing an explanatory letter, a staff
questionnaire, student questionnaires and
a return postage-paid envelope was sup-
plied to each representative. Four weeks
later a follow-up reminder was sent to those
dental schools which had not yet returned
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of intravenous cases observed by students. 
Figure 3 shows the quantity of hands-on
cases undertaken by each student. The data
have again been subdivided into inhala-
tional and intravenous cases, with separate
staff and student responses. The most
noticeable feature is the substantial varia-
tion between schools. 
At schools J and R, students undertook an
average of 5 inhalational and 4 intravenous
cases. The other schools provided some
hands-on inhalational sedation experience
(ranging from 1–4 cases), with the excep-
tion of school N, which did not provide any.
All schools, apart from two (J and R), failed
to provide any hands-on experience in
intravenous sedation. The mean numbers of
hands-on inhalational and intravenous
cases reported by students across all seven
schools was 2.6 and 1.1 respectively. 
Staff estimations of the quantity of
hands-on experience gained by students
showed more digression than for the
demonstration cases. The mean number of
hands-on cases reported by staff across the
seven dental schools were 2.1 inhalational
cases and 2.4 intravenous cases. Staff
slightly underestimate the quantity of
inhalational cases and substantially overes-
timate the number of intravenous cases
undertaken by students. 
The evaluation of quality of sedation
teaching at the 7 schools from which student
and staff responses were received is shown in
Figure 4. Students at school R rated the
teaching as very satisfactory. At four other
schools (A, D, J and N) the teaching was
rated as satisfactory. At school H students
rated the teaching as average and at school L
questionnaires only. There is considerable
variation in the total number of lectures
undertaken at each school, ranging from
10 in school P to nil in schools F and S.
There is a similar variation in quantity of
seminars, ranging from 6 in school H to
none in Schools E, F, L and S. The mean
quantity of lectures and seminars under-
taken across the 13 dental schools who
responded, is 4.2 and 1.8 respectively. Two
schools (F and S) apparently undertake no
sedation teaching using didactic methods.
The quantity of clinical training in seda-
tion, using demonstration and hands-on
cases, is shown in Figures 2 and 3. The
results in this section are restricted to the 7
schools which returned both student and
staff responses. It was considered essential,
when assessing quantity of clinical training,
to have actual student responses, in addi-
tion to staff perceptions of clinical expo-
sure. Although the relatively low student
response rate (38%) negates detailed inter-
pretation of the results due to potential
bias, the data are useful for comparative
purposes and for identifying general trends. 
Figure 2 shows the number of demon-
stration cases seen by each student. The
data have been sub-divided into inhala-
tional and intravenous cases, with staff and
students responses being shown separately.
The considerable variation between dental
schools and also, for some schools, between
the staff and student responses is evident. 
Students at schools H and R experienced
the greatest number of inhalational demon-
stration cases (10 and 8 cases respectively).
Students at the other schools observed an
average of 5–6 cases, except at schools A and
L, where students only saw 1–2 cases. Stu-
dents at school R saw the greatest number
of intravenous demonstration cases (8).
Students at the other schools observed 4–6
cases, except for two schools (A and L)
where students only saw 1–2 intravenous
cases. The mean number of inhalational
and intravenous demonstration cases
reported by students across the seven
schools was 5.1 and 4.4 respectively. 
Data from the staff questionnaires indi-
cated that the mean number of inhalational
and intravenous demonstration cases that
staff thought students had been exposed to
were 4.7 and 5.7 respectively. Staff slightly
underestimated the number of inhalational
cases and slightly overestimated the quantity
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as unsatisfactory. Staff at three schools (A, L
and R) allocated the same quality rating as
their students, but at three other schools (D,
H and N) staff measured the quality of
teaching as less satisfactory than the stu-
dents’ rating. At school J the staff score was
higher than that of the students. 
A number of comments were made by
individual staff in the open part of the ques-
tionnaire. A summary of the comments is
listed below:
• ‘Sedation is seen as separate subject, not
as an adjunct to treatment.’
There were no additional comments in
the open section of any of the student ques-
tionnaires. 
Discussion
The response rate of 81% obtained for the
staff survey was gratifying. Staff question-
naires were completed by nominated repre-
sentatives of each dental school on the
Dental Sedation Teachers Group. In this
respect the response was considered to be a
valid indication of sedation teaching at each
school. Unfortunately less than half (44%)
of the dental schools surveyed managed to
return completed student questionnaires
and the proportion of students responding
within these schools was only 38%. The low
student response was primarily due to diffi-
culty in recruitment caused by timing of the
survey around the period of final examina-
tions. For the schools which did provide
both staff and student responses it was pos-
sible to compare actual student experience
with staff expectations for the clinical parts
of the course. Although the low student
response limited detailed interpretation, it
was possible to identify general trends and
make overall comparisons. 
The majority of sedation teaching, in the
13 dental schools which responded, is
undertaken by oral surgery and paediatric
dental departments. It is likely that paedi-
atric sedation education would target
mainly inhalational sedation, as this is the
method of choice in the UK and Ireland for
sedating paediatric dental patients.9 Intra-
venous techniques are primarily used in
adults10 and thus it is probable that those
departments of oral surgery and restorative
dentistry involved in sedation education
would take the lead in teaching intravenous
sedation. It is interesting to note that only 3
dental schools use departments of anaes-
thesia to provide input into sedation educa-
tion, although collaboration between
dental teachers and anaesthetic depart-
ments is recommended by the UK General
Fig. 1 Quantity of didactic sedation
teaching (lectures and seminars) reported
by staff from each dental school. Green,
lectures; red, seminars.
Fig. 2 Quantity of clinical sedation
teaching (demonstration cases) reported
by students and staff at each dental
school. Green, student intrahalational;
red, student intravenous; yellow, staff
inhalational; orange, staff intravenous. 
• ‘We need greater facilities to be able to
implement hands-on training for the stu-
dents.
• ‘Not enough teachers, insufficient time in
the curriculum, inadequate facilities’
• ‘Insufficient staff to supervise sedation’
• ‘Not enough hands-on practice to enable
students to be proficient.’
• ‘The teaching is left to one department;
there is a flat refusal to introduce sedation
into other departments.’
• ‘Regarded heavily as a postgraduate sub-
ject.’
• ‘Very under-funded.’
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questionnaires were analysed in this part of
the study. 
Each of the 7 schools provides some
training in inhalational and intravenous
sedation using demonstration cases,
although there is wide variation in the
number of cases between different schools.
The opportunity for students to gain
hands-on experience in sedating patients is
more limited. All dental schools, with the
exception of one, provide hands-on train-
ing in inhalational sedation, but only two
schools provide students with hands-on
experience in intravenous sedation. It is
interesting that the two schools with dedi-
cated sedation departments (schools J and
R), are the only institutions where students
report actual hands-on clinical experience
with intravenous techniques. Even in these
two schools each student only undertakes
an average of four intravenous cases. 
Comparison of student with staff
responses, for the 7 schools, indicates that
staff slightly underestimate the number of
inhalational demonstration cases and
slightly overestimate the intravenous
demonstration cases seen by their students.
A similar staff underestimation was seen for
Dental Council.4 Only 2 dental schools
have departments of sedation, which are
dedicated to teaching sedation for dental
purposes. Accordingly the recommenda-
tion that all UK dental schools should cre-
ate specific academic posts in dental
sedation appears to be long way from being
fulfilled.11
The quantity of didactic and clinical
teaching in sedation varies considerably
from school to school. Eleven out of the 13
dental schools which responded provide
some form of theoretical introduction to
conscious sedation, using lectures and/or
seminars. There was a significant variation
between schools in the numbers of lectures
and seminars provided, ranging from 2–10
and 1–6 respectively. Two dental schools
apparently provide no theoretical sedation
teaching. In an already crowded curriculum
it is difficult to negotiate extra teaching
time for didactic teaching but it is clear that
some schools are achieving this with greater
success than others. However, a sound the-
oretical background to the principles of
sedation is essential before students can be
expected to move onto learning practical
sedation techniques.4
Practical experience in both inhalational
and intravenous sedation is a key compo-
nent of sedation education.4,6 It was
important to obtain student responses
regarding the amount of clinical sedation
experience, as well as responses from
teaching staff. Students usually undergo
clinical sedation training in small groups,
across a range of different departments. As
a result it is often difficult for teachers to
know precisely how many cases each stu-
dent has been exposed to. As data from
those who actually underwent training are
likely to be more representative than those
who taught it, only the 7 dental schools
which returned both staff and student
Fig. 3 Quantity of clinical sedation
teaching (hands-on cases) reported by
students and staff at each dental school.
Green, student intrahalational; red,
student intravenous; yellow, staff
inhalational; orange, staff intravenous.
Fig. 4 Student and staff assessment of the
adequacy of sedation teaching at each
dental school (1= very unsatisfactory, 2 =
unsatisfactory, 3 = average, 4 =
satisfactory, 5 = very satisfactory). Green,
student; red, staff.
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hands-on inhalational cases. However,
there was a substantial over-estimation of
the amount of hands-on intravenous expe-
rience; students actually treated less than
half the number of cases estimated by staff.  
The dental undergraduate curriculum
issued by the UK General Dental Council
emphasises that students should have prac-
tical experience in the administration of
both inhalational and intravenous seda-
tion.4 Of the 7 schools which submitted
staff and student responses, most are pro-
viding some inhalational sedation experi-
ence but few give students any experience in
intravenous techniques. If those dental
schools with and without sedation depart-
ments are compared it is clear that those
with departments dedicated to sedation
teaching have the highest numbers of both
observed and performed cases. There sug-
gests a quantifiable advantage to those
schools with departments and staff dedi-
cated solely to sedation education.
It is important not only to evaluate the
quantity of sedation education but also to
assess the quality. Overall the students who
responded were generous in their grading
of quality of teaching in sedation. At 6 out
of the 7 schools which provided student
responses, the students rated sedation
teaching as average or above, and one
school received maximum marks. Staff
were more pessimistic, with only three rat-
ing sedation teaching at their respective
school as average or above. Lack of staff and
poor facilities for sedation teaching, plus
the low profile of sedation in the under-
graduate curriculum, were cited by individ-
ual staff as reasons for their pessimism.
There appeared to be little correlation
between students’ perceptions of teaching
quality and actual experience. Most stu-
dents thought that they were receiving an
adequate sedation education despite the
especially the lack of practical experience.
The responsibility for action lies with indi-
vidual dental schools and dental regulatory
bodies. Both must take action to develop
sedation education in the undergraduate
dental curriculum. 
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fact that national recommendations for
sedation training at most schools were far
from being achieved.4,6
Interpretation of the results of this sur-
vey must be viewed in the light of the low
number of schools offering any student
response and the low proportion of stu-
dents within those schools who returned
completed questionnaires. However, for
those 7 schools which were analysed it is
clear that the number of sedation cases
being undertaken by students falls far short
of the 10 inhalational and 5 intravenous
cases recommended by Poswillo.6 The
General Anaesthesia and Sedation Review
Group of the UK General Dental Council
indicated that undergraduate training in
administering intravenous and inhala-
tional sedation and in treating patients
under sedation is inadequate.11 It is now
possible, in the light of this survey, to pro-
vide substantive evidence that undergrad-
uate training is indeed inadequate. In all
but 2 of the 7 UK dental schools analysed
there appears to have been minimal
response to the recommendations arising
of the General Dental Council's Dental
School Visitation Report.7
Sedation teaching at undergraduate level
seems to have been afforded a low priority
by many dental schools. Ironically, this is at
a time when the clinical demand for seda-
tion is predicted to increase.12 The impact
of the new UK General Dental Council
guidelines on general anaesthesia is likely
to further enhance the need for sedation
services in dental practice.13 It is essential
that practitioners wishing to undertake
sedation are appropriately trained, and the
basis for postgraduate sedation education
must start in the undergraduate course.5
The results of this study confirm the per-
ception among dental educators of the
variable quality of sedation teaching, 
